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BASIC-ABSTRACT: 

NOVELTY - The base material contains rubber or resin having polybutadiene as the principal 
ingredient and different particles e.g. Fe and Ni having diameter of 0.1-300 micron is chosen 



USE 



For golf ball. 



ADVANTAGE - As innermost layer having high hardness and the outermost layer having softness a 
hence it is best for slow and medium speed. 

DESCRIPTION OF DRAWING (S) - The figure shows the cross- sectional view of multi-layered core 
golf ball. 
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(54) GOLF BALL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a golf ball adequate for a 
player relatively slow in head speed by securely adhering cores 
constituting multilayered cores to each other and coating the 
innermost layer core of high hardness with the soft outermost layer 
core. 

SOLUTION: The multilayered cores 2 of the golf ball, which has the 
multilayered cores 2 consisting of at least two layers and is constituted 
by covering the circumference of the multilayered cores 2 with at least 
one layer of a cover 3, is formed of base material rubber or a resin 
component essentially consisting of a polybutadiene as a main 
material and has the layer compounded with >10 pts.wt. metallic 
powder of an average particle size 0.1 to 300 xm of at least one kind 
selected from metals of atomic numbers 24 to 28 per 100 pts.wt. the 
base material rubber or resin component. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the golf ball which comes to cover covering of at least one layer around the multilayer core which consists of two-layer at least 
and this multilayer core While being formed as a principal member, the base material rubber or the resinous principle to which the above- 
mentioned multilayer core uses polybutadiene as a principal component The golf ball characterized by having the layer which blended the 
metal powder one or more sorts of whose mean particle diameter chosen from the metal of the atomic numbers 24-28 to this base material 
rubber or the resinous principle 100 weight section is 0. 1 -300 micrometers more than 10 weight sections. 
[Claim 2] The golf ball according to claim 1 whose metal powder is Fe or nickel. 

[Claim 3] The golf ball according to claim 1 or 2 which blended the metal powder with the inside core or inside innermost layer core of the 
outermost-layer-of-drum core which constitutes a multilayer core. 

[Claim 4] The golf ball according to claim 1, 2, or 3 whose specific gravity of the outermost-layer-of-drum core which constitutes a multilay 
core is 1.0-1.2. 

[Claim 5] Claim 1 whose covering thickness is 0.3-3. 0mm while the outer diameter of an innermost layer core is 16-36mm, specific gravity 
1. 15-1.45 and the hardness difference of an innermost layer core and an outermost-layer-of-drum core is five or more in Shore D thru/or the 
golf ball of four given in any 1 term. 

[Claim 6] Claim 1 whose Shore D degrees of hardness of an outermost-layer-of-drum core the Shore D degrees of hardness of an innermost 
layer core are 40-70, and are 30-50 thru/or the golf ball of five given in any 1 term. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the golf ball which has the outstanding endurance which the cores which constitute a 
multilayer core pasted up firmly, when a two-layer multilayer core is further explained in full detail about the golf ball of the multilayer 
structure which it comes to cover with covering at least. 
[0002] 

[Description of the Prior Art] In recent years, the needs to the golf ball which fitted a player with a comparatively slow head speed like a 
beginners' class person, a senior, and a female golfer besides the golf ball suitable for a player with quick head speed, such as a pro and an 
amateur upper person, have been increasing with buildup of a golf-playing population. 

[0003] As a golf ball suitable for such a player, the golf ball which formed the core in multilayer structure is proposed variously until now 
(reference, such as JP,6-23069,A and a 6470012 official report). By making a core into a multilayer, these golf balls become possible 
[ adjusting degree-of -hardness distribution of a core, construction material etc. to arbitration according to head speed ] compared with the 
conventional monolayer core, and its versatility improves. 

[0004] However, when such degrees of hardness differed greatly or the multilayer core which consists of a core from which construction 

material differs was used, it originated, for example in the hardness difference of a inner layer core and an outer layer core, or the difference 

construction material, and when a golf ball was repeated and hit, stress concentrated on the interface of a inner layer core and an outer layer 

core, and there was a problem that produced exfoliation and breakage in an interface and ball initial velocity fell to it. 

[0005] This invention was made in view of the above-mentioned situation, and aims at offering the golf ball which has the outstanding 

endurance which the cores which constitute a multilayer core pasted up firmly mutually by blending a specific metal powder with a multilay 

core. 

[0006] 

[The means for solving a technical problem and the gestalt of implementation of invention] In the golf ball which comes to cover covering o 
least one layer around the multilayer core which consists of two-layer at least, and this multilayer core as a result of repeating examination 
wholeheartedly, in order that this invention person may attain the above-mentioned object By blending one or more sorts of metal powders 
chosen as a multilayer core from the metal (Cr, Mn, Fe, Co, and nickel) of the atomic numbers 24-28, the bond strength of core each class 
which constitute a multilayer core also unexpectedly carried out the knowledge of improving by leaps and bounds. 
[0007] Namely, the barium sulfate currently conventionally added to the constituent for cores as a weight regulator, Instead of inorganic 
compounds, such as a zinc oxide, boundary tension blends one or more sorts of metal powders chosen from the metal of the big atomic 
numbers 24-28 more than 10 weight sections to the base material rubber or the resinous principle 100 weight section which is the principal 
member of a multilayer core, By blending with the inside core or inside innermost layer core of an outermost-lay er-of -drum core preferably 
When bond strength of core each class can be made firmer and a golf ball is repeated and hit, even if stress concentrates on a core interface 
header and this invention are completed for the golf ball excellent in the endurance which could prevent peeling, breakage, etc. of a core as 
much as possible, and held the stable ball initial velocity being obtained. 

[0008] Arid the golf ball of this invention is rationalized to a player with a comparatively slow head speed by adjusting various degrees of 
hardness of the core which constitutes a multilayer core, or changing construction material. 

[0009] In addition, although the reason whose endurance of a multilayer core improves in this invention is not clear, boundary tension is 
comparatively large to the constituent for cores, and it is thought according to buildup of the condensation force energy resulting from the 
boundary tension of this metal powder by carrying out constant-rate combination of the metal powder with comparatively big mean particle 
diameter that it is for the bond strength of cores to improve by leaps and bounds. 

[0010] In the golf ball which comes to cover covering of at least one layer around the multilayer core which consists of two-layer at least, an 
this multilayer core therefore, this invention -- (1) — While being formed as a principal member, the base material rubber or the resinous 
principle to which the above-mentioned multilayer core uses poly butadiene as a principal component The golf ball characterized by having 
layer which blended the metal powder one or more sorts of whose mean particle diameter chosen from the metal of the atomic numbers 24- 
to this base material rubber or the resinous principle 100 weight section is 0. 1-300 micrometers more than 10 weight sections, (2) The 
outermost-lay er-of-drum core which constitutes the golf ball given in (1) a given metal powder is Fe or nickel, and (3) multilayer core 
immediately An inside core, Or (1) which blended the metal powder with the innermost layer core or a golf ball given in (2), (4) (1) whose 
specific gravity of the outermost-layer-of-drum core which constitutes a multilayer core is 1.0-1.2, (2) Or while a golf ball given in (3) and t 
outer diameter of (5) innermost-layer core are 16-36mm, specific gravity is 1 . 1 5-1 .45 and the hardness difference of an innermost layer core 



h g eg b eb eg e e 



Page 2 o 



and an outermost-lay er-of -drum core is five or more in Shore D (1) whose covering thickness is 0.3-3.0mm thru/or the golf ball of (4) given 
any 1 term, And the Shore D degrees of hardness of (6) innermost-layer core are 40-70, and the golf ball of (1) whose Shore D degrees of 
hardness of an outermost-layer-of-drum core are 30-50 thru/or (5) given in any 1 term is offered. 

[001 1] Hereafter, lessons is taken from this invention and it explains in more detail Drawin g 1 is the outline sectional view showing one 
example of the golf ball of this invention, this golf ball 1 consists of covering 3 which covers the multilayer core 2 and this core 2, and the 
above-mentioned multilayer core 2 is formed in the two-layer structure which consists of an innermost layer core 4 which is an inner core b 
and an outermost-layer-of-drum core 5 which carries out surface coating of this innermost layer core 4. In this case, although the golf ball o 
this invention is not restricted to the example of drawing 1 and can also form the outermost-layer-of-drum core 5 or covering 3 in two or mo 
layers if needed, in consideration of a manufacturing cost etc., the outermost-layer-of-drum core 5 is one layer or two-layer preferably, 3 is 
desirable and covering is one layer or two -layer. 

[0012] In order that the golf ball 1 of this invention may raise the adhesion of the cores which constitute a multilayer core, a specific metal 
powder is tempered to the constituent for cores (it blends). In this case, although it is also possible to blend a metal powder with all the core 
that constitute a multilayer core, it is desirable to blend a metal powder with the inside core or inside innermost layer core of an outermost- 
layer-of-drum core, in order that only an innermost layer core can also blend a metal powder only with an outermost-layer-of-drum core or a 
medium core and may raise especially the resilience, and to increase the rubber of an outermost-layer-of-drum core or the ratio of a resinous 
principle. 

[0013] Here, as a metal powder, Cr, Mn, Fe, Co, or nickel of 24-28 is used, and the atomic number is independent or can use these one sort 
combining two or more sorts. Also in the above-mentioned metal powder, a cost side to Cr, Mn, Fe, and nickel are desirable, and especially 
and nickel are desirable. Although metal powders, such as Ti, W, Mo, Zr, V, Hf, Au, or Ag, can also be used besides the above-mentioned 
metal powder, generally these are expensive and mass-producing cheaply is inferior as an object for golf balls demanded. In addition, althou 
boundary tension of Cu is comparatively large, since the crosslinking reaction of the peroxide which is an antioxidant is checked, it is not 
desirable. 

[0014] In order to distribute the constituent for cores to homogeneity, the powdered thing of the above-mentioned metal powder is desirable 
but in case it is tempered to the constituent for cores, even if it is the convenient range and has the shape of the shape of sponge, and a cut p 
etc., it does not interfere. Moreover, 0. 1-300 micrometers of 1 -100 micrometers of mean particle diameter of a metal powder are 50-100 
micrometers more preferably. If mean particle diameter scours in less than 0. 1 micrometers, a metal powder disperses at a process, the prob 
of worsening labor environment arises and it exceeds 300 micrometers on the other hand, a problem will be produced in the dispersibility to 
inside of the constituent for cores of a metal powder, and the blending effect of a metal powder will no longer be acquired, in addition, the 
specific gravity of a metal powder -- desirable — 6.5-9.5 ~ more - desirable - 7.0-9.0 — it is 7:5-9.0 still more preferably. 
[0015] Moreover, each metal powder of Cr, Mn, Fe, Co, or nickel of 24-28 has [ the above-mentioned atomic number ] comparatively large 
boundary tension to a cheap top, and, generally the boundary tension is 1200 - 2000 dyn/cm more preferably 900 to 2500 dyn/cm 700 to 300 
dyn/cm. For example, it is Fe (boundary tension 1720 dyn/cm) and nickel (boundary tension 1615 dyn/cm), and the boundary tension of abo 
200 or less dyn/cm and Sn of the boundary tension of inorganic compounds, such as a barium sulfate and a zinc oxide, is as small as 685 
dyn/cm to this. 

[0016] The loadings to the constituent for cores of the above-mentioned metal powder are 10 - 80 weight section preferably more than 10 
weight sections to the base material rubber or the resinous principle 100 weight section which is the principal member of a core. A metal 
powder cannot acquire the amelioration effectiveness of bond strength enough under in 10 weight sections. On the other hand, if 80 weight 
sections are exceeded, distribution of a metal powder may worsen and may produce a problem in workability. 

[0017] The above-mentioned multilayer core can form the rubber constituent or resinous principle which uses as a principal member the bas 
material rubber which uses polybutadiene as a principal component from the resin constituent used as a principal member. 
[0018] In the case of a rubber constituent, as polybutadiene, 1 which has cis- structure at least 40% or more, and 4-cis- polybutadiene are 
suitable. Moreover, although natural rubber, polyisoprene rubber, styrene butadiene rubber, etc. can be suitably blended with the above- 
mentioned polybutadiene by request into this base material rubber, since the resilience of a golf ball can be raised by making [ many ] a rubb 
component, it is desirable [ rubber components other than these poly butadienes ] to carry out to below 10 weight sections to the polybutadie 
100 weight section. 

[0019] Although ester compounds, such as zinc salt of unsaturated fatty acid, such as methacry lie- acid zinc and acrylic-acid zinc, magnesiu 
salt, and trimethyl propane methacry late, etc. can be blended with the above-mentioned rubber constituent as a cross linking agent in additio 
to a rubber component, acrylic-acid zinc can be especially used suitably from the height of the resilience. As for the loadings of these cross 
linking agents, in the case of an outer layer core, it is desirable that it is 10 - 30 weight section to the above-mentioned base material rubber 
weight section, and when it is a inner layer core, it is desirable that it is 25 - 45 weight section to the base material rubber 100 weight section 
[0020] Moreover, although the vulcanizing agent is usually blended into the rubber constituent, it is recommended that the peroxide which 
makes temperature which sees a half-life in 1 minute 155 degrees C or less is contained in this vulcanizing agent, and, as for especially thos 
loadings, it is desirable that the whole vulcanizing agent is 40 - 70 % of the weight 30% of the weight or more. As such peroxide, a commer 
item can be used, for example, Park Mill D, par hexa 3M (Nippon Oil & Fats Co., Ltd. make), etc. are mentioned. The loadings of a 
vulcanizing agent can be made into 0.1-5 weight section to the base material rubber 100 weight section. 

[0021] Being able to blend a zinc oxide, a barium sulfate, etc. with the above-mentioned rubber constituent as an antioxidant or a bulking ag 
for specific gravity adjustment if needed further, the loadings of a bulking agent are the 5-130 weight section to the base material rubber 10 
weight section. 

[0022] On the other hand, when forming a core by using a resinous principle as a principal member, as a resinous principle, things which ha 
the comparatively high melting point, such as nylon and polyester, are used, for example, Nylon 1 1 resin (trade name BMN 0 P40 (Toray 
Industries, Inc. make)) etc. is mentioned. A stearin acid metal salt etc. can be suitably blended with this resin constituent as lubricant in addi 
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to the above-mentioned resinous principle and a metal powder. In addition, although it is not especially restricted when using a resin ingred 
as a constituent for cores, it is desirable to use for an innermost layer core or a medium core from the point of adjustment of degree-of-hardn 
distribution of a core, and it uses the same rubber constituent as the above for an outermost-layer-of-drum core in this case. 
[0023] Here, the suitable embodiment of the rubber constituent for innermost layer cores is as being shown below. 

Cis- - 1, 4-poly butadiene The 100 weight sections Zinc oxide 5-116 weight section Acrylic- acid zinc 25 - 45 weight section Metal powder 
- 80 weight section Peroxide 5.0 [ 0. 1 - ] weight section vulcanization conditions: Perform vulcanization for 5-20 minutes on 1 50** 10-deg 
C conditions preferably. Moreover, the suitable embodiment of the resin constituent for innermost layer cores is as follows. 
[0024] 

Nylon The 100 weight sections Metal powder 10-80 weight section Magnesium stearate The suitable embodiment of the rubber constituen 

for 0. 1 - 3 weight section outermost-lay er-of -drum cores is as being shown below. 

[0025] 

Cis- - 1, 4-poly butadiene The 100 weight sections Zinc oxide 5-116 weight section Acrylic-acid zinc 25 - 45 weight section Metal powder 
30 weight section Peroxide 5.0 [ 0.1 - ] weight section vulcanization conditions: Fabricate a hemisphere cup preferably 125**10 degrees C b 
vulcanizing primarily for 5 - 15 minutes at low temperature comparatively. Secondary vulcanization is performed for 5 - 20 minutes at furth 
155**10 degrees C. 

[0026] and the compound which kneaded the above-mentioned rubber constituent for innermost layer cores using the usual kneading machi 
(for example, a Banbury mixer, a kneader, a roll, etc.), and was obtained - a core - public funds - it can fabricate by carrying out compres 
shaping using a mold, moreover, the case of a resin constituent - after kneading and a core — public funds - it can fabricate by the approach 
injection molding in a mold etc. 

[0027] the above-mentioned innermost layer core - a diameter -- desirable - 16-36mm - more - desirable - 18-34mm -- it is - the Shore 
degree of hardness - desirable - 40-70 - more -- desirable -- 50-65 — it is - specific gravity - desirable -- 1.15-1.45 -- it is 1.18-1.42 more 
preferably. 

[0028] Moreover, although the approach of sticking on the perimeter of an innermost layer core is adopted after carrying out semi-cure of th 
compound obtained by the same approach as the above-mentioned innermost layer core to the shape of a semi-sphere cup, the outermost-lay 
of -drum core 5 is not restricted to this, and the approach of injection molding an outermost-lay er-of-drum core constituent around an innerm 
layer core can also be used for it. 

[0029] Being able to form also softly and firmly the above-mentioned outermost-lay er-of -drum core rather than an innermost layer core, the 

hardness difference is 10-20 preferably five or more in Shore D. and the Shore D degree of hardness of an outermost-layer-of-drum core - 

desirable - 30-50 - more - desirable - 35-45 - it is — specific gravity - desirable - 1.0-1.2 - it is 1.05-1.16 more preferably. 

[0030] Thus, the diameter of the obtained multilayer core is 37.5-41. 5mm more preferably 36.7-42. 1mm, and weight is usually about 30.5- 

42.5g. 

[0031] In addition, when a multilayer core is a three-tiered structure (an innermost layer core, a medium core, outermost-layer-of-drum core 
the presentation of an innermost layer core and an outermost-layer-of-drum core is the same as that of the above, a medium core can be 
considered as the same presentation as an innermost layer core, in this case, the Shore D degree of hardness of a medium core is 30 to about 
and thickness is usually about 1.0-12.0mm. 

[0032] Although especially the above-mentioned covering 3 cannot be restricted, well-known covering material can be used, for example, it 
can be chosen from ionomer resin, polyurethane resin, polyester resin, balata rubber, etc. as arbitration, especially ionomer resin is desirable 
[0033] To the above-mentioned covering material, a titanium dioxide, a barium sulfate, etc. can be added by request, and specific gravity etc 
can be adjusted. Furthermore, dispersants, such as UV absorbent, an antioxidant, and metallic soap, etc. can also be added if needed, this 
covering — at least one or more layers — desirable - one layer or more than two-layer — it can fabricate - covering thickness ~ desirable — 
3.0mm « more - desirable -- 0.5-2.5mm ~ it is - the Shore D degree of hardness - desirable - 45-65 - it is 54-64 more preferably. 
[0034] In addition, although the approach of covering the multilayer core 2 with covering 3 has the common approach of covering with 
injection molding, it does not interfere by the approach of carrying out package compression shaping of the multilayer core from the half cu 
a couple beforehand fabricated in the shape of a semi -sphere cup with injection molding, either. 

[0035] Thus, the obtained golf ball is 2. 8-3. 6mm more preferably 2. 6-3. 8mm in the deformation produced when the degree of hardness of th 
whole ball carries out the load of the load which is 100kg, and can be suitably selected according to a golf regulation (R&A regulation) abou 
ball diameter and weight. 

[0036] the golf ball of this invention possesses the above configuration - especially, while the core of the degree-of-hardness distribution fo 
player with a comparatively slow head speed, for example, the amateur beginners' class person, a senior, a female golfer, etc. of 35 or less 
m/sec with a suitable head speed is obtained, even when such a player carries out a full shot with a driver, initial velocity improves and fligh 
distance increases. 
[0037] 

[Effect of the Invention] The golf ball of this invention is suitable for players with a comparatively especially slow head speed, when the co 
which constitute a multilayer core paste up firmly and they cover the innermost layer core of a high degree of hardness with a soft outermos 
lay er-of -drum core. 
[0038] 

[Example] Although an example and the example of a comparison are shown and this invention is explained concretely hereafter, this inven 
is not restricted to the following example. 

[0039] [an example and the example of a comparison] - the inner layer rubber constituent of a combination formula shown in a table 1 - a 
kneader - kneading - a core - public funds - the inner layer core of examples 1-4, 6 and 7, and the examples 1-5 of a comparison was crea 
by vulcanizing for about 1 5 minutes at the temperature of 1 55 degrees C within a mold, moreover, the core after kneading the inner layer re 
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constituent of a combination formula shown in a table 1 - public funds - the inner layer core of an example 5 was created by injection mol 
in a mold. 

[0040] Next, after wrapping entirely the semi-sphere cup object of a couple which carried out primary vulcanization (semi-cure) for 6 minut 
and which was beforehand fabricated at the temperature of 120 degrees C around the above-mentioned inner layer core, secondary 
vulcanization (all vulcanization) was carried out for about 20 minutes at the temperature of 155 degrees C within metal mold, and the solid 
multilayer core of two-layer structure was adjusted. 

[0041] The covering material of the combination formula shown in a table 1 was covered with injection molding to the obtained multilayer 
core, and the golf ball of examples 1-7 and the examples 1-4 of a comparison was created by performing the usual paint. In addition, the 
example of a comparison is the two-piece golf ball of the former [ 5 ]. 

[0042] Subsequently, a ball degree of hardness, a durability factor, and the jump engine performance were evaluated by the following appro 
about the obtained golf ball. A result is shown in a table 2. 

It expressed with the amount of distortion when carrying out the load of the 100kg load to a ball degree -of -hardness ball (mm). 
When a ball was hit on condition that head speed 45 m/sec using a durability factor swing robot with a driver (11 J's World Stage loft angles 
(product made from Bridgestone Sport)), and initial velocity fell about 1.5% from the first level, it judged with degradation having arisen in 
golf ball. Extent of the count of a stroke until this degradation arises estimated, and it expressed with the ratio at the time of setting the ball o 
the example 1 of a comparison to 100. 

The initial velocity when carrying out the shot of the jump engine-performance golf ball with a swing robot (product made from MIYAMAE 
using a driver (1 1 J's World Stage loft angles (product made from Bridgestone Sport)), respectively by head speed 35 m/sec (HS35) and 45 
m/sec (HS45), a carry, and total flight distance were measured. In addition, only examples 1-7 and the example 5 of a comparison performe 
the jump engine performance. 
[0043] 
[A table 1] 
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*1: Japan Synthetic Rubber Co., Ltd. make 1 4-cis-polybutadiene *2: Product made from Kanto Chemistry Reagent *3: Ouchi Shinko 
Chemical make Antioxidant *4: Toray Industries, Inc. make Nylon 1 1 resin *5: Nippon Oil & Fats Co., Ltd. make Peroxide *6: Made in 
[ DEYUPON poly chemical ] Mitsui Ionomer resin [0044] 
[A table 2] 
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ami i 




i 


2 


3 


4 


5 


6 


7 


1 


2 


3 


4 


5 






(mm) 


20.8 


32.0 


20.8 


20.8 


20.8 


20.8 


32.0 


203 


20l8 


32.0 


20.8 


38.6 




S3 (g) 


6.6 


20.6 


6.6 


6.6 


d7 


5.3 


19.2 


6.6 


6.6 


20.6 


6.6 


35.1 






1.40 


1.20 


1.40 


1.40 


140 


1.12 


1.12 


1.40 


1.40 


1J20 


1.40 


1.16 




Fe 


Fe 


Ni 


Cr 


Fe 


ZnO 


ZnO 


BaSO, 


ZnO 


ZnO 


Sn 


BaSO^ 




87 


87 


78 


94 


87 


0.4 


04 


2 


OA 


0.4 


83 


2 


®S (ShoreD) 


58 


51 


57 


58 


65 


43 


42 


57 


5B 


53 


57 


53 




(mm) 


38.6 


38.6 


38J6 


3a6 


38.6 


38.6 


38.6 


38.6 


3a6 


38.6 


38.6 


— 




35.1 


35.2 


35.1 


35.0 


35.2 


35.2 


35.2 


35.1 


35J 


35.2 


35.1 


— 


JfcS 


1.12 


1.12 


1.12 


1.12 


1.12 


1.17 


1.22 


1.12 


1.12 


1.12 


1.12 






ZnO 


ZnO 


ZnO 


ZnO 


ZnO 


Fe 


Fe 


ZnO 


ZnO 


ZnO 


ZnO 


— 


Urn) 


0.4 


0.4 


0.4 


0.4 


0.4 


87 


87 


0.4 


0.4 


0.4 


0.4 


— 


SIS (ShoreD) 


43 


41 


42 


43 


44 


51 


58 


42 


43 


41 


42 


— 




®K (ShoreD) 


62 


62 


62 


62 


62 


62 


62 


62 


62 


62 


62 


62 


l?/f (mm) 


2.0 


2.0 


2.0 


2.0 


20 


2.0 


2.0 


2.0 


2.0 


ZO 


2.0 


2.0 




(mm) 


42.7 


42.7 


42.7 


42,7 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


S« (g) 


45.3 


45.4 


45.3 


45.2 


45.4 


45.3 


45.3 


45.3 


45.3 


45.4 


45.3 


45.3 


mm. (mm) 


3.2 


3.5 


3.1 


3.2 


ao 


2.8 


3.6 


3.1 


3.2 


as 


3.2 


2.8 




170 


155 


164 


157 


133 


152 


147 


100 


103 


93 


106 


178 


9 


HS45 
m/s 


ftlilJ^ (m/s) 


65.8 


65.6 


65.7 


65.7 


65.6 


65.6 


65.6 


— 


— 


— 


- 


65.7 


*+'J~ (m) 


206.7 


205.4 


207.2 


206.3 


206.3 


211.3 


209.7 


— 


— 


— 


- 


210.8 


J*~*;l/ (rn) 


230.7 


229.3 


229.5 


230.1 


227.2 


229.6 


227.6 










228.7 


HS35 
m/s 


Sflil® (m/s) 


49.5 


49.4 


495 


49.5 


49.3 


49.4 


49.5 










49.2 


**'J- (m) 


139.2 


139.7 


138.8 


138.5 


135.6 


137.7 


136.8 










134.3 


h-^;i/ (m) 


160.3 


159.8 


159.3 


159.1 


155.2 


154.8 


153.4 










149.6 



[0045] Although all fly and the engine performance is comparable as this application example since the examples 1-3 of a comparison use th 
barium sulfate with small mean particle diameter and boundary tension, and the zinc oxide from the result of a table 2, and since [ although 
mean particle diameter of the example 4 of a comparison is large, ] Sn with small (685 dyn/cm) boundary tension is used, the endurance in a 
repeat stroke is inferior. 

[0046] On the other hand, it has checked having the endurance which was excellent although, as for examples 1 -4, and 6 and 7, its enduranc 
improved about 1.6 times compared with the examples 1-4 of a comparison since mean particle diameter and boundary tension had blended 
large metal powder with the core, and the example 5 used the core from which construction material differs. 

[0047] Moreover, compared with the conventional two-piece solid golf ball of the example 5 of a comparison, by head speed 35 m/s, flight 
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distance all increased and the ball of examples 1-7 has checked that the flight distance in head speed 45m/s is equivalent, or that it was suita 
for a player with a comparatively slow head speed, although it was a little inferior. 



[Translation done.] 
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63 
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Fe 
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Fe 
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43 


41 
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62 


62 


62 


62 


62 


62 


62 


62 


62 


62 
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ZO 


ZO 


ZO 


ZO 


ZO 


ZO 


ZO 


ZO 


ZO 


ZO 


ZO 
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4Z7 
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454 


453 
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3.1 


32 


ao 


23 


33 
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32 


as 


a2 


Z8 




170 


155 
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133 
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93 
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65.6 


65.7 
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205.4 


2073 


206.3 


2063 


2113 
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2293 
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290.1 
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49.4 


405 


405 
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159.1 
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1493 



[0045] mntii^h . JtlSW 1 -~3ii¥%m? 40* 
B3fc>]#/h3V> (68 5dyn/cm) Sn£fflWCU 
[0046] ^lfc#LT. mmm 1-4, 6, 7I±¥ 

mt?&. mm^mz±% ^&mm 3 t£®& lx 

V » & »Att* { Jt«R0« 1 -4 HJt^Tift 1 . 6 filial 



[0047] tfz. mmMi-7(DX-MiimM5<7) 
x t- v 4 5 m/ s x-ommimm t>L< 
mxt. imm^-yv^-v^m^ru-^-izmt 

fzi>cr)T& &Zt imUX-Zt:. 

[Hi ] ^mm--mmmizm^7t'-ti(Dmim 
mmx-hz. 

1 3)V7#-)l 



(8) ItlnPFl 1-2444 1 9 

13 14 

2 *«3T 4 grtflrJT 

3 5 ftftJB=>7 



[01] 



